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Overview of Caltrans Stormwater Monitoring ProgramOverview of Caltrans Stormwater Monitoring Program

Consultant validates data using Caltrans data validation
software based on Caltrans data reporting protocol

Consultant validates data using Caltrans data validation
software based on Caltrans data reporting protocol

Lab data validation satisfactory?Lab data validation satisfactory?

Caltrans Water Quality Characterization ProcessCaltrans Water Quality Characterization Process

Data Collection ObjectivesData Collection Objectives

Initiate monitoring selection processInitiate monitoring selection process

Prepare Sampling and Analysis Plans
using Caltrans guidance manual

Prepare Sampling and Analysis Plans
using Caltrans guidance manual

Install monitoring equipmentInstall monitoring equipment

Initiate monitoring using Caltrans guidance manualInitiate monitoring using Caltrans guidance manual

Send sample to lab for analytical analysis
per Caltrans guidance manual

Send sample to lab for analytical analysis
per Caltrans guidance manual

Lab validates analytical results using Caltrans data validation
software based on QA/QC per Caltrans guidance manual

Lab validates analytical results using Caltrans data validation
software based on QA/QC per Caltrans guidance manual

Lab submits validated analytical data to consultantLab submits validated analytical data to consultant

Lab data validation satisfactory?Lab data validation satisfactory?

Consultants submit the validated data electronically to Caltrans
in Excel or Access format

Consultants submit the validated data electronically to Caltrans
in Excel or Access format

Monitoring data stored in Caltrans comprehensive databaseMonitoring data stored in Caltrans comprehensive database

Monitoring data retrieved for evaluation and analysisMonitoring data retrieved for evaluation and analysis

Does data contain non-detects?Does data contain non-detects?

Analyze data using
Regression on

Statistics method

Analyze data using
Regression on

Statistics method

Analyze data using
conventional

statistical analysis

Analyze data using
conventional

statistical analysis

Report data in tabulated or graphical formsReport data in tabulated or graphical forms

Utilization of monitoring data per data collection objectivesUtilization of monitoring data per data collection objectives

Data objectives met?Data objectives met?

Continue monitoring data collection?Continue monitoring data collection?

Stop MonitoringStop Monitoring

YesYes

YesYes

NoNo

NoNo

YesYes

YesYes

NoNo

NoNo

NoNo

YesYes



Caltrans NPDES PermitCaltrans NPDES Permit

!! Prior July 1999 CaltransPrior July 1999 Caltrans
NPDES PermitNPDES Permit

!! Current Caltrans StatewideCurrent Caltrans Statewide
NPDES PermitNPDES Permit

!! Caltrans StatewideCaltrans Statewide
Stormwater MonitoringStormwater Monitoring
Program was initiated toProgram was initiated to
partially satisfy currentpartially satisfy current
NPDES requirementsNPDES requirements



Caltrans Storm Water Monitoring ProgramCaltrans Storm Water Monitoring Program

Caltrans storm water monitoring program can generally beCaltrans storm water monitoring program can generally be
grouped as:grouped as:

"" Facility-BasedFacility-Based
"" Specialized (Constituent-Based)Specialized (Constituent-Based)



Facility-Based MonitoringFacility-Based Monitoring

!! Highways Including Congested/Free FlowingHighways Including Congested/Free Flowing
!! Construction SitesConstruction Sites
!! Maintenance StationsMaintenance Stations
!! Park and RidesPark and Rides
!! Rest AreasRest Areas
!! Toll PlazasToll Plazas
!! Weigh StationsWeigh Stations



Specialized (Constituent-Based) MonitoringSpecialized (Constituent-Based) Monitoring

!! LitterLitter
!! First FlushFirst Flush
!! PathogenPathogen
!! ToxicityToxicity
!! CTRCTR
!! HerbicidesHerbicides



Caltrans FacilityCaltrans Facility
and Specializedand Specialized
Storm WaterStorm Water
RunoffRunoff
CharacterizationCharacterization
MonitoringMonitoring
Site LocationsSite Locations
During 2001-02 WetDuring 2001-02 Wet
Season.Season.

Total MonitoringTotal Monitoring
Stations = 122Stations = 122



Consistency in Caltrans MonitoringConsistency in Caltrans Monitoring

All Monitoring Studies Follow Caltrans:All Monitoring Studies Follow Caltrans:
"" Storm water guidance manualStorm water guidance manual
"" Data reporting protocolData reporting protocol
"" Data validation softwareData validation software
"" Data analysis toolData analysis tool
"" Hydrologic toolHydrologic tool



Summary of Facility-Based Monitoring SitesSummary of Facility-Based Monitoring Sites
During 2001-02 Monitoring SeasonDuring 2001-02 Monitoring Season

5,95,94,114,1144TP/WSTP/WS

998,118,1144Congested/FreeCongested/Free
FlowingFlowing

3,53,52,5,62,5,633Rest AreaRest Area

2,4,5,8,92,4,5,8,93,4,7,8,10,123,4,7,8,10,121313P and RP and R

1,2,5,81,2,5,81,3,4,121,3,4,121919MSMS

5,8,95,8,93,4,8,11,123,4,8,11,1266ConstructionConstruction

1,2,3,5,6,7,8,91,2,3,5,6,7,8,91,2,3,4,5,6,8,9,10,1,2,3,4,5,6,8,9,10,
11,1211,12

5151HighwaysHighways

SWQRBSWQRBDistrictDistrictNo. of SitesNo. of SitesFacilityFacility



Summary of Specialized Monitoring SitesSummary of Specialized Monitoring Sites
During 2001-02 Monitoring SeasonDuring 2001-02 Monitoring Season

4,8,94,8,97,8,11,127,8,11,121414PathogenPathogen

1,2,3,5,6,7,8,91,2,3,5,6,7,8,91,2,3,4,5,6,8,9,10,1,2,3,4,5,6,8,9,10,
11,1211,12

3030ToxicityToxicity

1,2,3,5,6,7,8,91,2,3,5,6,7,8,91,2,3,4,5,6,8,9,10,1,2,3,4,5,6,8,9,10,
11,1211,12

3030HerbicideHerbicide

447766First FlushFirst Flush

4,54,56,76,74040LitterLitter

SWQRBSWQRBDistrictDistrictNo. of SitesNo. of SitesFacilityFacility



Typical HWY Monitoring StationTypical HWY Monitoring Station



TypicalTypical
MonitoringMonitoring
Station inStation in
LakeLake
TahoeTahoe
BasinBasin



TahoeTahoe
BasinBasin
MonitoringMonitoring
Station inStation in
OperationOperation



Automatic Monitoring EquipmentAutomatic Monitoring Equipment



Analytical Constituents MonitoredAnalytical Constituents Monitored
!! ConventionalsConventionals

�� pH, Temperature, Conductivity, TSS, TDS, Hardness,pH, Temperature, Conductivity, TSS, TDS, Hardness,
DOC, and TOCDOC, and TOC

!! NutrientsNutrients
�� Ammonia, Nitrate, TKN, Total P, Dissolved P, OrthoAmmonia, Nitrate, TKN, Total P, Dissolved P, Ortho

PhosphatePhosphate
!! Total and Dissolved MetalsTotal and Dissolved Metals

�� As, Cd, Cr, Cu, Pb, Ni, and ZnAs, Cd, Cr, Cu, Pb, Ni, and Zn
!! OrganicsOrganics

�� Pesticides, Herbicides, VOCs, SVOCsPesticides, Herbicides, VOCs, SVOCs
!! Oil and GreaseOil and Grease



Research and Monitoring CostResearch and Monitoring Cost

!! Cost of monitoring per station per event rangesCost of monitoring per station per event ranges
from $5000-$10000, depends on the site locationfrom $5000-$10000, depends on the site location
and characteristics.  This cost include everythingand characteristics.  This cost include everything
from equipment, installation, lab analysis, datafrom equipment, installation, lab analysis, data
QA/QC, data reporting, and report preparation.QA/QC, data reporting, and report preparation.

!! Annually, research and monitoring effort costAnnually, research and monitoring effort cost
about $6 to $8 millions.about $6 to $8 millions.



Preliminary Results:Preliminary Results:
Highway Runoff CharacteristicsHighway Runoff Characteristics

Mean ConcentrationMean Concentration
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Preliminary Results: Maintenance StationPreliminary Results: Maintenance Station
Mean ConcentrationMean Concentration
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Preliminary Results: Park and RidesPreliminary Results: Park and Rides
Mean ConcentrationMean Concentration
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Preliminary Results: Construction SitesPreliminary Results: Construction Sites
Mean ConcentrationMean Concentration
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In SummaryIn Summary

!! Caltrans initiated the statewide monitoring program toCaltrans initiated the statewide monitoring program to
satisfy NPDES permit requirements.satisfy NPDES permit requirements.

!! Caltrans monitoring program is fairly extensive andCaltrans monitoring program is fairly extensive and
conducted in a consistent manner.conducted in a consistent manner.

!! Nearly all types of Caltrans facilities are monitored forNearly all types of Caltrans facilities are monitored for
runoff characterization.runoff characterization.

!! Some variations exist between runoffs within differentSome variations exist between runoffs within different
facilities and on a seasonal basis.  However, no alarmingfacilities and on a seasonal basis.  However, no alarming
differences were noticed.differences were noticed.

!! Caltrans plans to continue storm water runoff monitoringCaltrans plans to continue storm water runoff monitoring
characterization upon budget availability.characterization upon budget availability.


